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$p$ $G_{p}:=(\mathbb{Z}/p\mathbb{Z})^{\cross}$ $a\in G_{p}$ (a)








$k$ Carlitz- $m$- $m$-
1990 Rosen [Ro] Carlitz-Olson
$P$ $P$-










$k$ $k^{ac}$ $F_{q}$ $\varphi,$ $\mu$
$\varphi:k^{ac}arrow k^{ac}$ $(x\mapsto x^{q})$
$\mu:k^{ac}arrow k^{ac}$ $(x\mapsto Tx)$
$m\in A$
$m*x=m(\varphi+\mu)(x)$ $(x\in k^{ac})$ (1)
$k^{ac}$ $A$- $A$- $k^{ac}$
Carlitz- $m\in A$ Carlitz- $m-$
torsion point
$\Lambda_{n\iota}=\{x\in k^{ac}|m*x=0\}$ (2)
$\Lambda_{nz}$ $k^{ac}$ $A$- cyclic
$\gamma_{m}$
$\Lambda_{m}=A*\gamma_{m}$





$(A/mA)^{\cross}arrow Ga1(K_{m}/k)$ $(a mod m\mapsto\sigma_{amod m})$
$F_{q}^{\cross}(\subseteq(A/mA)^{\cross})$ $K_{m}/k$ $K_{m}^{+}$
$\Phi(m)$ $(A/mA)^{\cross}$ $[K_{m}^{+}$ :
$k]= \frac{\Phi(m)}{q-1}$ $m$ 1 $K_{m}^{+}=k$ $q=2$
$K_{m}^{+}=K_{m}$
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Proposition 1.1. $k$ $k$
$v_{P_{\infty}}$ $v_{P_{\infty}}(T)<0$
1. $P_{\infty}$ $K_{m}^{+}/k$
2. $P_{\infty}$ $K_{m}^{+}$ Km/K
$k$ $P_{\infty}$ $k_{\infty}$ Proposition
$K_{m}^{+}=k_{\infty}\cap K_{m}$
Dirichlet $k$
$m\in A$ $X_{m}$ $(A/mA)^{\cross}$
$\chi\in X_{m}$ $\chi|_{F_{q}^{\cross}}=1$ real,




{ $D$ } $rightarrow$ {k
$\sim$
$\ovalbox{\tt\small REJECT}$ $k$ } (5)
$X_{m},$ $X_{m}^{+}$ $k$ $K_{m},$ $K_{m}^{+}$
$k$
Theorem 1.1. $X$ $D$ $K$
$P\in A$









$\zeta(s, K)=\prod_{\prime p:prime}(1-\frac{1}{\mathcal{N}\mathcal{P}^{s}})^{-1}$ (6)
$\mathcal{N}\mathcal{P}$ $\mathcal{P}$
${\rm Re}(s)>1$





Theorem 2.1. $K$ ( $=0$ ) $h_{K}$
1. $Z_{K}(0)=1,$ $Z_{K}(1)=h_{K}$ .
2. $q^{g_{K}}X^{2g_{K}}Z_{K}( \frac{1}{qX})=Z_{K}(X)$ .
3. $Z_{K}(X)$ $|q|^{\frac{1}{2}}$
$\tilde{k}$ $k$ $K$





Theorem 1.1 $\zeta(s, O_{K})$ L-
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Proposition 2.1.
$\zeta(s, \mathcal{O}_{K})=\prod_{\chi\in X_{K}}L(s, \chi)$
.
(7) $K_{m}$ ,






$\frac{\zeta(s,K_{m})}{\zeta(s,K_{m}^{+})}=Z_{m}^{(-)}(q^{-s})=\prod_{\chi\in X_{\overline{m}}}L(s, \chi)$ (9)











$\deg m,$ $N_{m}=\Phi(m)/(q-1)$ $\alpha\in(A/mA)^{\cross}$ $r_{\alpha}\in A$
$r_{\alpha}$ $=$ $a_{n}X^{n}+a_{n-1}X^{n-1}+\cdots+a_{0}$ $(n=\deg r_{\alpha}<d)$
$r_{\alpha}$
$\equiv$ $\alpha$ $mod m$
Deg$(\alpha)=n$ , $L(\alpha)=a_{n}\in F_{q}^{\cross}$
$F_{q}^{\cross}$
$\lambda$ $\alpha\in(A/mA)^{\cross}$ $c^{\lambda}(\alpha)=\lambda^{-1}(L(\alpha))$




$c_{ij}^{\lambda}$ $=$ $c^{\lambda}(\alpha_{i}\alpha_{j}^{-1})(i, j=1,2, ..., N_{m})$ ,

















$J_{nl}^{(-)}(X)= \prod_{Q1m}\frac{(1-X^{f_{Q}\deg Q})^{g_{Q}}}{(1-X^{f_{Q}^{+}\deg Q})^{g_{Q}^{+}}}$
$Q$ $m$ $f_{Q},$ $f_{Q}^{+}$ $Q$
$K_{m}/k,$ $K_{m}^{+}/k$ $g_{Q},$ $g_{Q}^{+}$ $Q$ $K_{m},$ $K_{m}^{+}$
Proof. $K_{m},$ $K_{m}^{+}$ $X_{m},$ $X_{m}^{+}$
$Q$






$\prod_{\chi\in Y_{Q}/Z_{Q}}\prod_{\psi\in Z_{Q}}(1-\chi\psi(Q)X^{\deg Q})$
$=$
$( \prod_{\chi\in Y_{Q}/Z_{Q}}(1-\chi(Q)X^{\deg Q}))^{9Q}$ .
$Y_{Q}/Z_{Q}$ $f_{Q}$
$\prod_{\chi\in Y_{Q}/Z_{Q}}(1-\chi(Q)X^{\deg Q})=(1-X^{f_{Q}\deg Q})$
.
$\prod_{\chi\in X_{m}}(1-\chi(Q)X^{\deg Q})=(1-X^{f_{Q}\deg Q})^{g_{Q}}$
.
$X_{m}^{+}$






Proof. $\chi\in X_{m}^{-}$ $f_{\chi}$ conductor, $\tilde{\chi}$
$\tilde{\chi}=\chi\circ\pi_{\chi}$
$\pi_{\chi}$ : $(A/mA)^{\cross}arrow(A/f_{\chi}A)^{\cross}$
$L(s, \tilde{\chi})=L(s, \chi)\cdot\prod_{Q1m}(1-\chi(Q)q^{-s\deg Q})$
.
$F_{q}^{\cross}$
$\lambda$ , $\psi\in X_{m}^{-}(\psi|_{F_{q}^{\cross}}=\lambda)$
$\psi\cdot X_{m}^{+}=\{\chi\in X_{n\iota}^{-}|\chi|_{F_{q}^{\cross}}=\lambda\}$












$=$ $\det M_{m,\lambda}(q^{-\prime})$ .
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$X_{m}^{-\#\text{ }}$
$X_{m}^{-}= \bigcup_{\lambda\neq 1}\{\chi\in X_{m}|\chi|_{F_{q}^{\cross}}=\lambda\}$
Theorem
(14) $X=1$ $Z_{m}^{-}(1)=h_{m}^{-}$










Example 4.1. $q=3,$ $m=T^{2}+1$ $N_{nl}$. $=4$
$\alpha_{1}=1,$ $\alpha_{2}=T,$ $\alpha_{3}=T+1,$ $\alpha_{4}=T+2$
$D_{m}^{-}(x)$ $=$ $|\begin{array}{llll}1 -x x xx 1 -x xx -x 1 -xx x x 1\end{array}|$
$=$ $1-2x^{2}+9x^{4}$ .
$m$ $J_{m}^{(-)}(X)=1$ . Theorem 3.1 $\iota$
$Z_{m}^{-}(x)=1-2x^{2}+9x^{4}$ .
$K_{m}$ $h_{m}^{-}$ $Z_{m}^{(-)}(1)=8$ .
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ExamPle 4.2. $q=3$ $m=T^{3}+T^{2}$ $N_{nz}=6$
$\alpha_{1}$ $=1,$ $\alpha_{2}=T^{2}+2T+2,$ $\alpha_{3}=T^{2}+T+1$ ,
$\alpha_{4}$ $=T+2,$ $\alpha_{5}=T^{2}+1\alpha_{6}=T^{2}+T+2$








$K_{m}$ $h_{m}^{-}$ $Z_{n\iota}^{(-)}(1)=16$ .
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